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1.  Introduction 


Beginning  in  the  year  2000,  there  were  an  average  of  over  350  eold  weather-related 
injuries  in  the  US  Army  every  year.'  The  Cold  Environment  Assessment  Tool 
(CEAT)  applieation  (from  here  on  also  referred  to  as  the  “app”)  for  iOS  (Apple 
mobile  operating  system)  mobile  deviees  (smart  phones  and  tablets)  attempts  to 
address  this  issue  by  providing  guidanee  regarding  eold  weather  training  and 
missions  as  a  frmetion  of  air  temperature,  wind  speed,  and  work  intensity.  CEAT  is 
based  on  information  found  in  the  “Prevention  and  Management  of  Cold-Weather 
Injuries”  Teehnieal  Bulletin  (TB)  Medieal  508^  and  the  “Field  Hygiene  and 
Sanitation”  Field  Manual  (EM)  21-10.^  Output  eonsists  of  the  eomputed  wind  ehill 
temperature,"'  the  time  until  frostbite,  and  reeommended  preventive  measures. 

CEAT  was  developed  for  mobile  deviees  to  address  the  issue  of  adverse  impaets 
due  to  the  eold.  Availability  on  a  mobile  deviee  ensures  that  this  guidanee  is  readily 
available  at  lower  eehelons  and/or  remote  loeations  where  laptop  or  desktop 
eomputing  platforms  and/or  network  eonneetions  baek  to  a  higher  eehelon  (from 
whieh  guidanee  would  likely  be  disseminated)  are  not  available.  For  a  more  detailed 
diseussion  of  mobile  Android  deviee  relevanee  to  the  military  see,  “Android 
Smartphone  Relevanee  to  Military  Weather  Applieations”.^ 

2.  CEAT  Inputs 

To  launeh  CEAT,  tap  the  CEAT  ieon  on  the  deviee  start  sereen  (Fig.  1).  The  initial 
input  tab  is  then  displayed  for  the  user  to  enter  the  weather  and  work  information 
(Fig.  2).  The  temperature  and  wind  values  are  used  in  the  eomputation  of  the  wind 
ehill  whieh  is  required  to  determine  the  guidanee.  The  “Work  Intensity”  element  is 
used  to  seleet  the  appropriate  work  rate.  EM  21-10  defines  the  3  work  intensity 
levels  as: 

•  Sedentary:  Sentry  duty,  eating,  resting,  sleeping,  elerieal  work 

•  Eow:  Walking,  marehing  without  rueksaek,  drill  and  eeremony 

•  High:  Digging  foxhole,  running,  marehing  with  rueksaek,  making  or 
breaking  bivoue 
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Game  Center  Extras  Apple  Watch  CEAT 


DASR  HEAT  SPOT-ON 


•  • 


Safari 


Fig.  1  Launch  CEAT 
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Temperature:  o  deg  F 

Wind:  22  mph 
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Sedentary 
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Fig.  2  Input  view 


3.  CEAT  Guidance 


After  any  desired  edits  have  been  made  to  the  Input  view,  tapping  the  “Guidanee” 
tab  (represented  by  the  ieon  of  a  elipboard  at  the  bottom  eenter  of  the  sereen)  will 
result  in  the  “Computed  wind  ehill  (deg  F)”,  “Time  until  Frostbite  (minutes)”  and 
“Preventive  Measures”  information  being  eomputed  and  displayed  (Fig.  3).  Note 
that  the  “Time  until  Frostbite  (minutes)”  represents  the  time  “until  the  oeeurrenee 
of  eheek  frostbite  in  the  most  suseeptible  5  pereent  of  personnel”  (per  TB  MED 
508).3 
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Carrier  '?  S:35  AM  ■ 

Computed  wind  chill;  -23  deg  F 

Time  until  frostbite:^  <  30  minutes 

Preventive  Measures: 

Increasing  danger  from  freezing  of 
exposed  flesh  within  1  minute;  Restrict 
non-essential  activity;  30-40  minute  work 
cycles  with  frequent  supervisory 
surveillance  for  essential  tasks;  Increased 
surveillance  by  Extreme  Cold  Weather 
System  or  equivelent;  Mittens  with  liners: 
No  facial  camouflage;  Exposed  skin 
covered  and  kept  dry;  Rest  in  warm,  dry, 
sheltered  area:  Cold  weather,  vapor 
barrier  boots  below  0  deg  F. 


^  Time  to  occurrence  ol  cheek  frostbite  in  the 
most  susceptible  5%  of  personnel. 


Fig.  3  Guidance  view 

The  last  view  (Fig.  4),  displayed  by  tapping  the  ieon  of  an  “i”  in  a  eirele,  and 
provides  the  POC  information,  version  and  date  of  the  app. 

Upon  app  exit,  eurrent  values  for  all  of  the  user  inputs  will  be  stored  sueh  that  they 
will  be  the  default  values  displayed  when  the  app  is  next  run. 
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Carrier  8:35  AM 

ARL 

Cold  Environment  Assessment  Tool 
(CEAT) 

Version  1.0 
Dec  2014 

Army  Research  Laboratory 
White  Sands  Missile  Range,  NM 


Point  of  Contact; 

David  Sauter 

david.p.sauter2.civ@mail.mil 


Ij  G) 


Fig.  4  Information  view 

4.  Summary  and  Conclusions 

CEAT  provides  easy  to  use  and  readily  understood  guidanee  regarding  personnel 
training  or  operations  in  a  eold  environment.  Output  is  based  on  information  found 
in  an  Army  field  manual  and  teehnieal  bulletin  while  the  wind  ehill  temperature  is 
eomputed  from  a  National  Weather  Serviee  formula.  Hosting  on  a  mobile  deviee 
should  make  it  aeeessible  virtually  anywhere  in  a  taetieal  or  training  environment. 

After  internal  testing  and  evaluation  (2015)  the  app  will  be  submitted  to  the  Defense 
Information  Systems  Ageney  (DISA)  Mobile  Applieation  Store  (MAS)  for 
validation  and  with  plans  for  eventual  availability  to  Department  of  Defense  users. 
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